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FLEXIBLE - COMPOSITE SHEET.FOR'DISPOSABLE GARMENT

This' invention relates' to a flexible sheet suitable as

stock material for disposable garments, pafticularly for -

disposable body fluid absorbent garments such as disposable

diapers, sanitary napkins or_the like.

_Fig. 5'in the accompanying drawings is a perspectiv'e view

show1ng a plastic sheet 110 described in Japanese ‘Patent

Application Disclosure No.' 1987 57551, which is finely

apertured and presents a soft touch. This plastic sheet 110

is intended to be used as top- or backsheets of disposable' '

diapers and obtained by placing a relatively thin plastic sheet

as raw sheet on a belt of me's_h"wire and the_n subjecting this

raw sheet to a ‘process using .high-pressure liquid jets.

The plastic sheet 110 ﬁrocessed in this manner is formed

on its surface intended to come in contact with a wearer's skin -

with a plurality of cylindrical j-protul':e'r_ances 120 which are,

in turn, ."forme& at their top's : with. fine ' apertures 125 and-

petal—like frlnges r1s1ng from peripheral edges of the
resp_ect.:.ve apertures 125. Such a sheet 110 is described to be

lusterless and'to.offer a'cloth—like soft touch.

Certainly a cloth-like soft touch w111 be offered by the ‘

cylindrical protuberances 120 and the petal ~like fringes formed
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on the tops of the respective protuberances 120 when the plastic
sheet 110 is used, for ekample', as 'a 1iquid-§erv’ious topsheet
of a disposable diaper. However, it will be difficult for body

fluids discharged onto the _topsheét-to be rapidly guided' into

~ the respective apertures 125 since the apertures 125 are formed

on the tops of the res'pe.ctivé protuberances 120 and the
protuberances 120 wiJ.l obstruct the .body' fluids from being '
rapj.dly guided into the apertures 125. .Mqreovér , the aperﬁures- .
125 of the plastic sheet 110 .a'ref 'spéc'éd from a,liqilid-absorbent
core usually underlying t_hé :to'psheet in the conventional
disposable diapers by a distance cdrréspdnd’i'ng .1_:'_0 the height
of the protuberances 120. ':_[n conSeguen_ce, it is ai'so difficuit '
for the body fluids .t.q? be répidly ‘absorbed ﬁy j_the','liquid-

absorbent core.

It is an object of this invention to improve the well known
flexible sheet presenting a soft touch so that the body fluids
can rapidly p_ermeaté tlh:i-.s sheet. B o

Acéording to this inverii;.io'n » there '.J'.slp.rovi.ded a flekibié_

composite sheet having upper and lower layers adapted to be used

for a disposable garment comprises the -fo.lléwing constituent

features.

The upper'~layer of the '_c'om.po_site sheet is formed by
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thermoplastic synthetic resin film and has a first surface =
region and a éecon‘d surfacé x_'egioﬁ. | The firét surface reéion
comprises a plurality of subétantiaily plane zones 'éxtending
parallel one to another in o_né direc'tion, each of the plar.xe zones
having upper and lower surfaée ' '_a' thickness of 0.001 ~ 0.05
mm and a width qf 0._63 ~ 1 mm and a'plurality of épertu’re arrays
defined betweeﬁ each pair of adjacent ' pllané. zones, ‘each of
the aﬁerture array including a plﬁrélity of apertui:es arranged
intermittently in the one direction and each | aperture _hairing
a width of 0.03 ~ 1 mm and é_length corr'esponding__to at least
1.5 times of the width. The plane zones and the aperture arfays
are alternately arranged in a direct;ion tra-néve:se' to the_ one .
direction so that each pair of thg élan’e zones adjacent to each
other with the aperture arraj thérébétvke_én are c_:onné_ct_ed to gac_h
otiler by a pli:rality of bi;'idge- zonéé éxfending ‘f"rom theéé two
pla_né zones .across the aperturé array. The plané zon.es” a:_:é
provided at least along regions of periphér;i_edges thereof
defining the ap_erturés extehding ir; the one direétion. with a
plurality of risn".n'g zones rising frd;n the plahe zénes so -as-_ to
irreqularly undulate and troughs defined .béﬁwéeh respec'tive.

pairs of the rising zones being adjaéent to _eéch othex: in _the

-one direction. The - secoﬁc_l surface _regio:i is formed by'

depressing the plane zone do_wnward from itfs ﬁpper s'u.rf'éce toward
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its lower surface by a depth of at least 0.1 mm The lower layer :
of the composite sheet is formed by a fibrous asseﬁbly having.
a substantially uniform basis weight and bondgd to the lower.
surface of the upper laYer aﬁ-leést over the second surface -
region wherein the_fibroué assembly'éonfains thermoplastic
synthetic fiber qf_ét 1ea§t 30 %_By'weight and has its density .
higher'in'region imﬁediately.undérlying'the-sééond snfface
region than in regioﬂ .imédiately-und.e:rlying- the first éﬁ:face
region of the upper layer. |

In.spité of the.materialzfor'the u§per:1ayer-is a
thermoplastic 'synthetic :esin: filﬁ, the composite sheet
according to thié invention Well presents a cloth-like soft_
touch which. is provided a plufality _o.f.fine.riﬁsing z-qﬂes f.ofmed
on the upper layer. When this cdmppéifé:sheet is'used as the
. topsheei: of .body-flﬁid abs'or;'-hent gazijnen't , Bo_ciy fluid 'd.iisé:harged -
onto the upper 1aye£'is”8mdothly guidéd'along-the_troﬁghs
defined between res@éctiveipai#s?qf'the'adjaCeht_rising_zohes
into the _apert_ufés _fo_rméd 1n the_upéer‘iayer and tﬁeﬁ abso_ifbed-
into'thé_fibxous,assémb;yﬂforming the lower 1ayer.  The 1owéi.
layer has its density'?roéressivelyrincreésihgrfrém #hé zonesl
underlying _t‘he. _ reSpective_ fii‘st ._s'urface regiqﬁs tpward the
zones ﬁnderlying thé respéctive sécond”Surface.:egiohs unﬁii.

the density reacheé the maximum value in the vicinity of _thé
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lower surface of the 1ower-15yer. Tﬁus, the body flﬁid once
having been absorbed into the lower layer raﬁidly-movés away
from the garment wearer's skin foward the lower surface of the
lower layer.

As will be apparent fromlthé férégoing deséription, the .
body fluid abéorbent_garﬁéﬁﬁ using ﬁﬁe'inventiﬁe éomposite~
sheet as. the iiquid—pervibuS'topshéet_not only presents a
comfortabie touch but also:protécts the garmént wearer from
uncomfortable feeliné' of 'wetpéss”:becaﬁse. the body fiuid
dichal_:'g_e'd onto t:h.e tops-h_ee_'t._'ca'n be rapidly 'a.k::s'o'rl_).ed away from

‘the garment wearer's skin.

Fig. .l'i.s a pérspective view depicting one-ex_nbo’d_imenﬁ of
a composite sheet accordih§ to-this invenfion;u

Fig. 2 is a Sééti§ha1 view téken'aiong 1ine_II - II.in
- Fig. 1; | - N

Fig. 3 is a seCtionallvieﬁ-takeﬁ aiong lihe'III‘— IiI in;
Fig. 1; | |

Fig. 4 is a view.similar to Fi§; 2 but depicting another
embodiment 6£ this ihvénﬁidﬁ; and.l |

f‘ig.l 5is a per_s'pécti%rékiiéw .de_pi.c"jl:j;ng an example of the '

plastic sheet of prior art.
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Detailé 'of a fl_exible composite 's.heet accofding to this
inve.ntion.used for disposaﬁ}e garments will be more fully
understood from the _description giv_eri hefe'under with reference
to the accompanying drawings. |

A cémpdsite sheet 1 depicted. by Fig. 1 in'_a persﬁ:eétivé
view comprises an upper.: .Z_Lay_er 2 én& a. lowe? lgyer. 3.

| The upper layer 2 is formed by a thermoplastic synthetic
resin film ﬁroéessed to"d_éfin-e é firét surfaée regiop 6. and a
second surface reg-i'o'n 7. The firSt. surface region -6'havin'g a .
piurality of plane zones 8 -e'x{:eng_l'ilng parallel oné f.o another
in a direction indicat’e& by a double-headed arrow Y and a
plurality of elongate aperture arrays 11 extending parallel one
to another in the dirc_aétion Y} each compriseé_' é plurality of |
apertures 9. |

'Eagh of the plang zoheé 8 -haé an ﬁbpe‘r s.u'rfa.l.ce 13 and a
_lowef sur’facfe 14" ah’d each_apertu’re'_ array ‘11 comprising 'the
apertures 9 lies between-ééch p'aiz_'.,of the p_laxié zones 8, 8 beinj
adjacent to- éach_ othef_ in a direction indicai_:ed by a
'doubie-headéd -érrow X whic_.h_ is o;"t_hb'go'nai i;o‘ the 'd_ir_ection Y.
In éach 6f fﬁe aperture arréys: 11, a_-bridge zone 10 is form_éd __
between each pair of.t_l'ile apertt_ires 9, 9 ;being ad'jécent to each
other in the direction ¥ so as.. to c_fo_n’r}e_ct the pair of .th'e adj-ace:nt.

plane zones 8, 8. Each edge of the plane zone 8 is formed with
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crest zones 12 rising on the uppér surface 13 of i:he_ plané z.one
8 repetitively in the direction ¥ and trough éones 15 are forxﬁed
between the respe’ctivé pairs_ of the crest zones 12, 12 being
adjacent to each other in the diréctiqn Y.

The second surface region 7 is defined by a depression
71 éxtendihg dowh—ward from the uéper_éﬁrface 13 of t_he plane
zone 8 toward its lower suz_"facel 14 The d_epi:es_sion 71 shown
in Fig. 1 is to'p-cutl and  inverse _tJ_:'uncat_ed cone-shaped and
comprises a side-wall' 72 éxtei;d-ing_from.the-'.plane zone 8 and
a bottom wall 73 exte_nciinj f_rbm the.side wali' 72. T'he side wall |
72 as well as the 'boﬁt.o‘m wall 73_ has an upper surface. 76 and
a lower surfaée 77 and some é'f the ap.értufes 9 extend from_-the'- :
first surface regiqn 6 tb the Si_de waii énd bottom wall 72, 73._ '

The lower layer 3 isformed_-by a .fibrous_.asjs_embly éntirély
having a sﬁbstaﬁti_ally ﬁnifofm basié weig'ht. and.hawiihg' llah ﬁppér
s_urfacé 31 and a. 1'.ower .sur-:-f_éqe .32'. :The. uppér surface 31 is’
bonded tp the lbwer_surface 14 of. the 'fir_st surfacé. regidn 6
and/or the lower sﬁrfac_e 77 of the second surface région 7, at
least the 1dwér su.ffa_ce 77'.of_.'th_'e _sééo-nd_ surface re_gl:_i.o'n 7 éf
the upp_le_r lafer'Z'. The lower .s.urjf.éce 32 extending on Ith'e_ sid'é:
oppbsite to the ﬁpp_er ‘surfac_e_‘3_1 is pracltic'allly p]_.ang._ i'he
1§wer_ 1a_yef3 containé.'th_ermopla?st_ié syntheti'd fiber of =ét least

30 % by weight, preferably 100 % by weight and bonded to the
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lower surface 77 of the upper layer 2 by means of adhesiw}e or
heat-sealing technique.

Figs. 2 and 3 are sectional views taken along. lines II

- II and III - III, respectively, in Fig. 1. The plane zone

8 of the sheet 1 has a thickness of 0.001 - 0.05 mm ah_d the
aperture 9 is spaced from the adjad_ent aperture 9 in the
direction X by a width W, of 0.03 ~ 1 mm. The aperture 9 has

a width W, of 0.03 ~ 1 mm'i.n'the direction X and a length in

the direction Y corresponding to at least 1.5 times of its width

W,. The bridge zones 10 : extending" across the respective

aperture arrays 11 are fqrmed .intemittently in the direction

Y and some 10A of them describe éireular e'rcs 'whi_ch extend from -
the upper surface 13 of _i:he plane_zone-s to be convex upward

or downward and the other 10]5 'flatljr exte_nd_ between eech pair _

of the adjacent plane zones 8 (See Fig. 1). Preferably, the
‘bridge zone 10 has a width W, in the direction Y at least of

0001~2mm.

The r1s1ng zone 12 is formed by a porta.on of the plane |

zone 8 defJ.n:Lng an edge of the aperture 9. bent upwardly of the

upper surface 13 and has a proxmal end 16 contlguous to the
plane zone 8 and a fr_ee_ en'd_portion ‘17 extending_ 'upwar_d"from

the"proximall end 16. Top eddes" 17;A'oﬁf the respective free end

~ portions 17 undulate along an edge 18 of the plane zone 8
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extending in the direction Y and a trough 15 is defined between
each pair of the rising zones 12, 12 being 'adjacent to each other
in the direction Y. A height H of the rising zone 12 as measured
from the upper surface 13 of the plane zone 8 to the top edge
17A of the rising zone 12 is preferabiy less than l'nm; The
top edges-17A.undu1ate, as exemplarily shown in Fig. 2, in the
form of repeatedly appearing .re'_ctangular region_s | 23 each_ '
comprising an oblique.side 21 extending suhstantiallylright—
and upward, an obllque side 22 extendlng substantlally left-
and upward and the proximal end 16 extendlng the oblique s:.des
21,'22.' The_rlslng zone 12 has a thlckness equal to or less
than the thickness of.th—e-pla‘ne zone 8 so that the rising zones
12 may be flex;bly deformed as they come 1n contact w1th a
wearer's skln and thereby prov1de the- surface of the sheet 1.
with a velvety. | .

* The second surface zone reéion'of the’upper 1ayer 2 is
formed by locally deéresSing theifirst surface region 6 fromd,
the upoer surface 13-toward*the lower surface 14. A depth by
which the second.surface,region:f iS'depressedlfromlthe upper
surface 13 is-preferably_at Ieast'o.i mm; While thedshape of
the second surface region 71as_viewed-in its plan uiewlis
illustrated'to be circular, it Should-be understood.that the'

region 7 may be of the 'oth:er'.ls'hape such as oval or polygonal -
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so far as the circle inscr_i_l.:ed- therein has the maximum diameter
of 5 mm. Each pair of the adjacent.second surface regions 7,
7 should be spaced from each other at least by 2 mm. .~ The second
surface regio_ns. 7 preferably 6ccup'y' 10~50% of. the'eutire sﬁeet
1. | |

The lower layer.3 has albasis weight of 5 ~ 20 g/nf anda
this basis weight is substantiaily"uniform.ali,dver the sheet
1. The lower_layer 3 ccutains thermoplastic syuthetic:fiber
of at least 30 % by weight and may contain, J.n additicu to this, |
chemical fiber such as-rajon fiber and.naturai fiber such as
cottcn fiber.or pulp fiber. Preferably,.the lower 1aYer-3'is;
_formed'by'a nonﬁouen fabric made of theruoplastic synthetic
fiber or a mixture of thermoblastic 'fil;er and the other fiber.
The'thermoplastlc synthetlc flber'preferably'has a flneness of
.0 .11 Dtex -~ 16.5 Dtex and such thermoplastlc synthetlc fiber
includes melt blown-flber_also.

ihe lower'layer 3 is bonuedfto the lower suriace 14 of ”
the first surface regron 6'and)or theiicwer surface 14 of the
.second surface region 7, at least to the latter by means of
adhesxve or seallng'technlque so that the 1cwer layer 3 may'be
' exposed wrthln the respectlve,apertures_Q_of~thefupper ;ayer
2. The lqwer_layer 3'is'compressed_in.the'thickness direction

of the compcsite Sheet 1 more d_eusely in the second surface
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region 7 than in the first surface region 6 so that 'the lower
layer 3 may haue its density prog_ressively increased from the
first surface region 6.toward the second surface region 7 untll
-the dens:Lty J.ncreases to the maxmum value J.mmedJ.ately under
the bottom wall 73 of the second surface rng.on 7. The part
of the composite. sheet 1 compr:.s;Lng the first surface region
6 of the upper layer 2 and the part of the lower layer 3 underlylng
the first surface reglon 6 of the upper layer 2 has a densz.ty
d, of 0.01 ~ 0.3 g/cm®, preferably of 0.03 ~ 0 15 g/cm while |
the part of the composite shee_t l compr:.s:.ng the _second surface
: region 7 of the upper. layer 2 and the part_ of the lower layer
3 underlylng the second _surface reg_ion 7 of the upper .l_ayer 2

has a densit'y d, of 0.05 ~ 0.9 g/cm’, preferably of 0.1 ~ 0;5

g/cm®*. It is essent1a1 that the dens:.ty d, is always hlgher than -

the dens:.ty d and preferably at least 1. 2 times of the dens:Lty '
d, or hlgher. |

'Depending on the particular appllication of the'coxnposite '
sheet 1, component fiber .6f su.ch"low'er layerl 3 is: preferably
hydrOphilic. To meet thJ.s requ:.rement, J.t is also poss1ble to
treat hydrophoblc thermoplast:.c synthetlc fJ.ber and thereby to
make it hydrophllJ_.c hefore use.

‘When the composite sheet-l' arranoed as has been de'scr,ih'ed

ab'ove_ is used as a_l-iquid-?pervious :topshe_et_in the body fluid
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absorbent garment such as disposable diapers- or sanitary
napkins, body fluid, for e:tample, ‘urine discharged onto the
plane zones 8 flows into the apertures 9 along_ the troughs 15
defined-betwee'n the _respective : pairs of the rising zones l2 :
adjacent one to 'another in the 'direction Y. For. -example,

referring to Fig. 1, the body £fluid is gu-ided into the apertures

9 as indicated by 'an arrow F and the'n absorbed in the lower layer

3. In the lower layer 3, the densltj of the component flbe_rs

is progressi\fely increased from the first.-'surface. region 6

towdrd the second surface region- 7 so that."the body flu_id n.layl
smoothly_ move ton:ard the 'region of theh lower layer 3 inmtedlately .
underlying the sec.ond surface region .7', i.e. p the .body.f'luid '
may tend to move from the upber surface 31 toward the lower
surfac_e 32 of the lower layer 3.. A 11.qu1d-absorbent core is
usually blac'ed immediately under-' the tops_h._eet _J;n the aforesa:.d
garment and therefore the" body fluid hauing -inoved-to-the lower
surface 32 0f the lower layer 3is rapldly absorbed by th:.s core.
In the composite sheet 1, the second surface rng.on 71is deflned._ _
by a depress:Lon and the body fluld having been gulded into this
depress:mn further moves to the lower layer 3 through the'
apertures 9 formed in .the second. surface r.eg:l.on 7. In the case.
of the second surface.reg:l.on 7 be:.ng”relat:wely shallow, the

body fluJ.d can be eas:.ly gulded J.nto the apertures 9 formed in -
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the first surface region .6:. -

The composite. sheét_;. 1 func__:tidning.as has been described
abové presents a cloth-like'soft touch given by a plurality 6f .
rising zoi_nes 12 on the u.ppelrllayer 2 and such characteristic
‘makes the composite she‘e:t.l':.'éuitable as the to;ishéet of the
‘garment such és adisposable gown used in the medical_ fieldwhich
reqtlz'ires a .'bfeafh'ability' or a | comb.ined.' breathability and-
liqu id-permeability.

fig. 4 is a 'v_iew similar to F-j'.g.. 2 but d'epicting' an-other
embodiment of this invention. ‘According to this embodiment,
the indiv_iduai second..surfécé region 7 is provided' 1n the f'o.rm.
of a 'grdove ex_tendir.l'g' J.nthe direction Y. The 'firs_t surface
‘region 6 and the. second 'sllﬁ_rféce_-region' 7 are alj:ernétely
arranged and extend péra]_;iel-oﬁe to at)other; ‘The échnd su-.ffaéé
| regioﬁ -7l._'oc':_cu'-p..’|.és 1 -50 %, Pféfei‘ébly 10 -_. 40 % c'a_:'f the fotai
area_of the.comp§site'-shéet 1 anci -it'sj- depth asmeas'.tllred' from
" the plane z'_bn,es. E_!.'of the firét_ s'u.r_facel region 6 is at least 0....1-
mm.. Thel‘ihdz_';t:ri.dual s_é{:oﬁd 's..u:rfac"_g. region 6 has a v;vidth W, of
0.2 ~ 5mm and eacﬁ-péij: of the adja’ce.n't indi_viduél seéond s_urf_ace
regions 7 éré spacéd___ fJ.:-om- t_each ;:fhér at least by 2 mm. Some
7A of thé st.a'c.:on_d._sulr.fa.c':é.fe.gions 7 have £1_1e aperi_';ul:;es --9' in their .
side w’al_is-7_2. éﬁd bottom m;.ns 73 "a-'xid the qﬁher iB prévided wiih _

few or no aperture 9. - Inthe case of the second surface regions
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7A, the rising zon.es. 12 ‘may: be present or absent along the
: aperture 9, if the latter is present; Similariy to the case shown
by Fig. 2, the lower 1aYer 3 has its_ density being relatively
low_under. the.fi_rst surf'ace regions 6 and- relatively high under
the second surface regions-7.' Consequently, the c6mposite
sheet 1 has its flexural r1g1d:|.ty hJ.gher in the dJ.rect:Lon Y than
in the direction X due to the presence of the second surface
regions 7. When such composite,sheet-l is used as a topsheet
of sanitary napkin, the directionrY of the sheet i*may,be put
in coxncldence w1th the 1ong1tud1na1 direction of the napkln'
in order to facllltate the napkln to be transversely curved..'

Wlthout departlng from_the scope and splrrt of this
invention, the second-surface recions'7 prouided-in the form:.
of the grooves as shown ln Flg. 4 may be orlented to extend
'transversely of the dlrectlon Y, 1 e., transversely of the
direction in wh:.ch the flrst surfac'e reg:.ons. 6 extend. In this
case, the comp051te sheet 1 w111 ‘have 1ts flexural rlgldlty
relatlvely hlgh in the d1rectlon in whlch the second surface
regions 7 extend. The plural:_l.ty-of -secon_d surface reg:.ons 7.
prov‘i_ded in the form of groo{res.'n_'tay_ also 'e:_:tend so 'as.to _inters.ect

one another.
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1. A flexible compos:.te sheet hav:.ng upper and lower layers
adapted to be used for a dlsposable garment, compr131ng.

said upper layer _of said composite sheet belng formed by
a thermoplastic synthetie resin film and has,a first surface
region and a seCOnd:snrface,region; - |

said first surface region:cbmprising'a'plnrality of-
substantially plane zones entending.parallel one to a_nother in
one direction, eacn of said p.la-ne zones having- upper and lower_'
surfaces, a thickness ef,O.QOl - 0.05 mm and“a width of 0.03
~ 1 mm and a plurality of apertur_e-.a_rray_s defined _betwee_n each
pair of adjacent said plane zenes,j :eaéh of said apertu,re array
including a plural:.ty of apertures arranged :Lnternu.ttently in
saJ.d one dJ.rectJ.on and each sa1d aperture hav:l.ng a w:.dth of 0.03
~1lmmand a length c.orres_po_nd:mg to at least 1.5 -tl_mes of said
width; |

said plane zones and QAid- apertnre' arrays being _-
alternately arranged in afdirectien'transverse'to'saidﬂone
dire_ction se that each p.a'i.r of 's‘aj'.d Iélane 2ones:adjacent to each
other.. with said aperture -arra,y t'ne:'reb.etweeln' are conn'ec-ted. to
each other. by a plurallty of brldée zones extendlng ‘from the

two plane zones across sald aperture array,
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said plan;_\ zones being provided af. least along regions
of peripheral edges thereof defihing__said .abertures éitending
in said one direction with a plurality of rising zones rising
from said plar;e -zdnés so as to irregularly ﬁndulafe and troughs |
defined between respective pairs of éaid rising zones béing
adjacent to each other in éaid one direction;

said second surfadg region being formed by depressing
said plane zone downwafd from its ,uppe_i: surf_acé toward its lower
surface by a depﬁh of at least 0.1 ‘mm; and |

said lower layer of 'sai.d comp:osite;shéei: being formed by
'a fibrous .assembly having a substantially unifonﬂ bas;i.s weight _
and bonded to the lower surf.'ace of saigi upper layer at '-J;ea_ist
over said _seéond surface region wherein said fibrous .aséémbly
contains _thermoplastic Sifnthefic f'i_ber "qf.at 1ea_$t. 30 % by
weight ” and h"a#' its _aen'ls_ity" higjherf in 'reg-ion iﬁ)jnedia}'tely
underlying said se_cbhd.; .sur_:face _régibn _-than in" regioh

immediatél'y under_lyihg said first surface region of said upper

S| [T ]

2. The composite sheet 'accor._'dj.ng to Claim 1, wherein's_éid'

lower layer has its density pr'ogressi_véfly iricrea_sing from the
region immediately underlying said first surface region toward

the region immediately undeérlying said second surface region.
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3. The cqmprite sheet acéording to Claim 1; wherein said
lower layer has its density of 0.01 - 0.3 g/cﬁf in said region.
s immeﬁiately'underlying said first surface region and of 0;05
~ 0.9_g/cm’in.said regionliﬁmediately underlying said seéond-"

surface region.

4. The composite sheet according to Claim 1, wherein said

lower layer has a basis weight-bf 5'~'100.g/mf.

5. The composite sheet a¢cording to Claim'l,_wherein'said
fibrous assembly defining said lower. layer is formed _"by_

thérmoplastic synthetic fiber having a fineness of 0.1 ~ 15d.

6. The composite sheet according to Claim 1, wherein said

apéftures'oécupy'l ~ 50 %_Of'said“fifst'surface regibn,

7. The composite sheet according to Claim 1, wherein said
rising zones in said first surface region undulate in'a-range'

of height_of 1 mm as:measured=from the upper surface of said

L

8. The composite sheét-according to Claim 1, ﬁheréin each

plane zone.

pair of said second surface regions are spaced from each other
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at 1éa§t by 2 mm.

9. The composite sheet according to Claim 1, wherein said
second surface region'is-ih'the form of grooves extending in
a direction transverse to the direction'in which said first

surface region extends.
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